Abstract: Hair cortisol has been proposed as a temporally integrated measure of systemic cortisol suitable for studies of chronic stress.
) obscure changes due to stress. Measurement of cortisol in hair samples is a recently developed method that may circumvent the methodological limitations of single-point sampling as hair cortisol is thought to reflect the temporally averaged systemic concentration (Russell, Koren, Rieder, & Van Uum, 2012) . Indeed, hair cortisol is primarily endogenous (Sauvé, Koren, Walsh, Tokmakejian, & Van Uum, 2007; Vanaelst et al., 2012; Xie et al., 2011) , and was reported to be a more reliable retrospective biomarker for basal HPA activity (Colomina, Canals, Carbajo, Domingo, & Domenech, 1997; Essex, Klein, Cho, & Kalin, 2002; Smider et al., 2002) and HPA activity due to cumulative exposure to chronic stress (Dettenborn, Tietze, Bruckner, & Kirschbaum, 2010; Duncko, Makatsori, Fickova, Selko, & Jezova, 2006; Kalra, Einarson, Karaskov, Van Uum, & Koren, 2007; Skoluda, Dettenborn, Stalder, & Kirschbaum, 2012; Stalder et al., 2010; Van Uum et al., 2009; Yamada et al., 2007) . Thus, hair cortisol may be a more appropriate measure for studies of HPA function under chronic stress and the associations of chronic stress to organic and psychiatric diseases.
Adolescence is characterized by major physical, cognitive, social, and emotional changes (Wigfield, Eccles, Mac Iver, Reuman, & Midgley, 1991) as well as increased mental health problems, such as anxiety and depression (Enns & Cox, 1997; Holden, 2000) . While there is an extensive literature on the relationship between maladaptive behaviors and cortisol levels in adolescents (Angold, 2003; Gunnar & Quevedo, 2007) , the reported association between depression and basal salivary cortisol level is inconsistent, ranging from negative (De Bellis et al., 1996; Granger et al., 1998) , positive (Colomina et al., 1997; Essex et al., 2002; Smider et al., 2002) , to nonsignificant (Dahl et al., 1989) . Saliva cortisol is strongly and positively correlated with free cortisol in serum, and stress from a depressive state is usually linked to changes in cortisol production. It would therefore be expected that the depression-cortisol association follows a predictable pattern. A few more recent studies have reported on the association between hair cortisol levels and symptoms of depression. One study observed that depressive symptoms were negatively correlated with hair cortisol in young adults without clinical depression (Gerber et al., 2013) . Consistent with this, another study comparing Greek and Swedish young adults found that those from Greece had more widespread symptoms of depression but lower cortisol levels (Faresjö et al., 2013) . In contrast, a study in adolescent female twins determined that hair cortisol levels were positively correlated with symptoms of depression (Rietschel et al., 2016) , and elevated concentrations of hair cortisol were also measured in adults with depression . One investigation observed an increase in hair cortisol level in women with first-episode depression but not those with recurrent depression (Wei et al., 2015) . Other studies have reported no significant association between hair cortisol levels and depressive symptoms in children (Simmons et al., 2016) , women after childbirth (Braig et al., 2016) , or adults with coronary artery disease (Dowlati et al., 2010) . Similar inconsistencies exist in the studies on the relationship between anxiety and cortisol. For example, generalized anxiety disorder patients exhibited significantly lower cortisol concentrations (Steudte et al., 2011) , but there was no significant difference in hair cortisol between patients with pure generalized anxiety disorder without major depression and controls (Steudte-Schmiedgen et al., 2017) . Hair cortisol was not correlated with self-reported anxiety in women shortly after delivery (Braig et al., 2016) .
The inconsistencies in the depression-cortisol and anxiety-cortisol associations in community samples may mainly result from the difference in chronic stress. Chronic stress can lead to a significant elevation in hair cortisol content Gao et al., 2014; Luo et al., 2012; Skoluda et al., 2012; Steudte et al., 2011; Van Uum et al., 2009 ) and an increase in depression and anxiety symptoms Gao et al., 2014; Van Uum et al., 2009) . In community samples of adolescents, the association between internalizing problems and cortisol levels is typically negative in cross-sectional studies (De Bellis et al., 1996; Granger et al., 1998; Shirtcliff & Essex, 2008) , but positive in longitudinal studies (Angold, 2003; Essex et al., 2002; Shirtcliff & Essex, 2008; Smider et al., 2002) in which the cortisol levels likely reflect the exposure of chronic stress. This suggests changes in cortisol response over time under chronic stress, which may provide insight into the pathogenesis of anxiety disorders and depression. Indeed, Greek young adults under chronic stress due to economic crisis exhibited a negative relationship between hair cortisol concentration and levels of depression and anxiety that was not observed in Swedish young adults less affected by economic uncertainty (Faresjö et al., 2013) . Additionally, in previous research, the depression-cortisol and anxiety-cortisol associations were mostly performed in populations with high homogeneity, such as community adolescents with low chronic stress or patients with certain physical or psychological diseases. These associations need to be examined in heterogeneous populations with different levels of chronic stress in order to get a more generalized result.
Taken together, the present study aimed to validate the notion that exposure to chronic stress would result in an increase in hair cortisol levels and to examine whether hair cortisol would be associated with symptoms of depression and/or anxiety among adolescents differing in exposure to chronic stress. Therefore, it was designed to investigate hair cortisol levels and symptoms of both depression and anxiety in two groups of adolescents differing drastically in their exposure to chronic stress: senior high school adolescents with typical life experiences and incarcerated juvenile delinquents. Incarcerated juvenile delinquents were chosen for study since their relocation to a new living environment together with loss of liberty and traumatic experiences in the past would be expected to be a source of chronic stress, as has been shown in rhesus monkeys (Davenport, Lutz, Tiefenbacher, Novak, & Meyer, 2008) . Indeed, incarcerated juvenile delinquents are known to have higher levels of anxiety and depression than age-matched community samples (Odgers, Burnette, Chauhan, Moretti, & Reppucci, 2005) . Thus, we aimed to compare data between the two groups to determine whether exposure to chronic stress (i.e., incarceration) resulted in an increase in hair cortisol level as well as symptoms of depression and/or anxiety. In order to establish whether chronic exposure to stress might alter the association between cortisol levels and depression/ anxiety symptoms, we aimed to further assess whether the relationship between hair cortisol levels and symptoms of depression and anxiety differed between the two groups of adolescents, and to examine whether hair cortisol was associated with symptoms of depression and/or anxiety among all adolescents with different levels of exposure to chronic stress.
Materials and methods

Study participants
We recruited two groups of Chinese male adolescents who might experience drastically different levels of environmental stress. The first group consisted of senior high school students (aged 16-18 years) and the second group was from a juvenile correctional facility (aged 14-18 years). Since the two groups did not contain equal numbers of participants, 1:1 age matching was not undertaken. We did not include female participants because cortisol secretion is complicated by additional factors, such as menstrual cycles. The present study followed the Declaration of Helsinki and was approved by the Health Science Research Ethics Board of Southeast University, China. Before data collection, written informed consent was obtained from the incarcerated adolescents by correctional facility officials. To ensure confidentiality of the incarcerated adolescents, we did not ask them to report their names. For the adolescents from the senior high school, written informed consent was obtained from the parents and homeroom teachers.
The following exclusion criteria were applied: (1) hair length shorter than 1 cm (a key aspect of our study was to use hair cortisol to estimate the basal cortisol level over the previous month, but as the average hair growth rate is about 1 cm per month, we excluded potential participants whose hair was shorter than 1 cm); (2) bleached, dyed, or permed hair, which might affect the quality of the measurements of cortisol content in the hair sample; (3) steroid use; (4) a history of drinking alcohol or smoking tobacco for ≥ 3 months; (5) treatment received for medical or psychiatric illnesses in the previous month; (6) body mass index in the underweight (< 17.5 kg/m 2 ) or overweight/obese (≥ 25 kg/ m 2 ) categories, as body weight may influence endocrine function; and (7) individuals with psychological or psychiatric disorders, defined as a Symptom Check List-90 score > 200 in total or > 3 for any single psychiatric factor.
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Measures and procedures
Anxiety and depression
To assess psychological status during the period corresponding to 1 cm of hair growth (~1 month), the participants were asked to complete the Self-Rating Anxiety Scale (SAS; Zung, 1980 ) and the Self-Rating Depression Scale (SDS; Zung, 1973) . Each scale includes 20 items that describe the typical characteristics of anxiety or depression. The SAS and SDS have been widely used in China and have good validity and reliability (Liu et al., 1997; Wang, Cai, & Xu, 1986) . Items on both the SAS and SDS are answered on a 4-point Likert scale (1 = never or a little of the time; 2 = some of the time; 3 = a good part of the time; and 4 = most or all of the time). Raw total SAS and SDS scores were used in the analysis. The total score ranges from 20 to 80, with higher scores indicating greater anxiety or depressive symptoms. In our sample, the Cronbach's α value (a measure of internal consistency) for the SAS was .714 for the incarcerated adolescents and .654 for the school adolescents, and the corresponding Cronbach's α values for the SDS were .771 and .798.
Additional characteristics
For the incarcerated group, we also recorded the length of the sentence, the length of incarceration, and any major life events experienced before incarceration, such as when and why the participant had dropped out of school and when and why they had committed the crime.
Hair collection
The highest cortisol content is usually measured in hair located in the posterior vertex region where there is also less interindividual variability in cortisol content and hair growth rate Sauvé et al., 2007) . We collected hair samples using the procedure proposed by the Society of Hair Testing (1997) . Given that the average hair growth rate is~1 cm per month (Pragst & Balikova, 2006) , the cortisol content in a 1-cm hair segment closest to the scalp would correspond to the average systemic cortisol level during the previous 1-month period. Since about 1-3 mm of the hair shaft is embedded deep in the scalp and 1-2 mm of the hair is too close to the scalp to be cut with scissors, we collected hair samples 2 weeks after completion of the SAS and SDS (allowing an additional 0.5-cm growth period). Hair longer than 1 cm in length was cut with iron scissors as close as possible to the scalp. The collected hair strands were stored in dry tubes at −20 C. The hair samples were cut into 1-cm segments prior to analysis, and the 1-cm segment closest to the scalp was used for cortisol measurements.
Hair cortisol analysis
Hair cortisol was extracted from hair samples and analyzed as previously described . Samples were rinsed twice with methanol to remove contaminants (including surface cortisol), dried with nitrogen, and pulverized in a ball mill. Pulverized hair samples were then incubated in methanol, and cortisol removed by solid phase extraction. Extracted cortisol was measured using a 3200 QTRAP liquid chromatography tandem mass spectrometer (ABI) equipped with an electrospray ionization source (Turbo-Ion-Spray, ABI). Cortisol was identified in negative ion mode, using multiple-reaction monitoring, by a massto-charge ratio transition from 407.20 to 331.20. Quantification was performed using cortisol-d4 as the internal standard (mass-to-charge ratio transition, 411.20 to 335.20). Linearity was observed between 2.5 and 250 pg/mg cortisol (r = .9998). The limits of detection and quantitation in human hair were 0.5 and 2.5 pg/mg, respectively. Accuracy was 100 AE 4.0% at 12.5 pg/mg and 97.0 AE 5.1% at 50 pg/ mg. The intra-assay coefficient of variability was 8.4% at 12.5 pg/mg and 6.0% at 50 pg/mg. The inter-assay coefficient of variability was 5.9% at 12.5 pg/mg and 5.7% at 50 pg/mg.
Statistical analysis
Data were analyzed using the statistical package SPSS 20.0 for Windows (SPSS Inc.). Statistical significance was accepted at p < .05. Data set normality was tested using the one-sample Shapiro-Wilks test. Normally distributed data are presented as mean AE SD, and nonnormally distributed variables as median (range). Normally distributed data were compared between groups using the t test for two independent samples, and non-normally distributed data were compared using the Mann-Whitney U test.
Correlation analysis, with calculation of Pearson's correlation coefficient (r), was carried out to separately examine the associations of SAS and SDS scores with hair cortisol levels within each group because SAS and SDS scores and hair cortisol levels in each group were normally distributed (ps > .05), as indicated by the Shapiro-Wilks test. When the data from the two groups were combined for the regression analysis, there was normal distribution in SDS scores (p > .05), but non-normal distribution for SAS scores and hair cortisol levels (ps < .05). Thus, transformation with square root was done for SAS scores and logtransformation for hair cortisol levels to reduce effectively the skewness and kurtosis.
Results
Baseline characteristics of the study participants A total of 31 healthy adolescents incarcerated in a juvenile correctional facility and 42 healthy students from a public senior high school were screened for inclusion in the study.
Based on the exclusion criteria, two adolescents were excluded from the former group and nine from the latter. Therefore, 29 incarcerated adolescents and 33 high school students were included in the analysis. Their baseline characteristics are presented in Table 1 . The 29 incarcerated adolescents had been confined in a juvenile correctional facility for a median of 417 days (range: 11-867 days) and would remain incarcerated for another 3-12 months. The incarcerated participants had been convicted of crimes such as assault, blackmail, fraud, robbery, and gang violence. As listed in Table 1 , 14 incarcerated participants had been educated to junior high school level, and 15 to primary school level or below. The 33 high school adolescents were all in the 11th grade. The high school adolescents had been educated to a significantly higher level than the incarcerated adolescents (p < .001), but there was no significant difference between the two groups with regard to age (p > .05).
Comparisons of depression symptoms, anxiety symptoms, and hair cortisol levels As listed in Table 1 , the incarcerated adolescents had significantly higher SAS scores, SDS scores, and hair cortisol levels than the high school students (p < .01, p < .001, and p < .001, respectively).
Pearson's correlation analysis
As shown in Figures 1 and 2 , adolescents in both groups showed a significant and negative correlation between SDS score and hair cortisol level (incarcerated adolescents: r = −.427, p < .05; high school students: r = −.372, p < .05). The high school students also exhibited a significantly negative correlation between hair cortisol level and SAS score (r = −.358, p < .05); however, this was not the case for the incarcerated adolescents (r = −.084, p > .05). Subsequently, partial correlation analysis revealed that the cortisol-depression association remained significant for both groups (ps < .05) when age was used as a control variable for the high school adolescents and age and education as control variables for the incarcerated adolescents. The cortisol-anxiety association remained significant for the high school adolescents (p < .05) when age was used as a control variable, but remained insignificant for the incarcerated adolescents when age and education were control variables (p > .05). Additionally, Fisher's Z test showed that there were no significant differences between the two groups in the coefficient of the depression-cortisol and anxiety-cortisol correlations (Z = 0.243 and Z = 1.081, ps > .05).
Regression analysis
Hierarchical multiple linear regression analyses were conducted to examine the prediction of hair cortisol in anxiety and depression symptoms among all adolescents. Adolescent group, education degree, and age were first entered as control variables. Hair cortisol was entered in the second step. As listed in Table 2 , hair cortisol could negatively predict depression symptoms among all adolescents (p < .01), but could not predict anxiety symptoms (p > .05). Note. SAS = Self-Rating Anxiety Scale; SDS = Self-Rating Depression Scale. a Normally distributed data are presented as mean AE SD and non-normally distributed data are presented as median (range). b Education degree at primary school and below was coded as 0 and that at high school, including junior and senior high school, was as 1 when the chi-square test was done for the comparison of education degree. * p < .10. ** p < .01. *** p < .001.
Discussion
An important finding of the present study was that incarcerated adolescents exhibited hair cortisol concentrations that were nearly twice as high as those of adolescents attending senior high school. In addition, depression symptoms were negatively associated with hair cortisol levels in both groups, but anxiety symptoms were significantly correlated with hair cortisol level only in high school students. In other words, the depression-cortisol association was significant among all adolescents from the two groups, but this was not true for the anxiety-cortisol association. Thus, the relationship between hair cortisol level and depressive symptoms in a non-clinical population was maintained under conditions of chronic stress (i.e., incarceration). In contrast, the relationship between hair cortisol level and anxiety symptoms was lost under conditions of chronic stress. These results implied that the anxiety-cortisol correlation might be easily affected by chronic stress state, although there was no difference in the coefficient of the correlation between high school adolescents and incarcerated adolescents with different levels of chronic stress. It is Figure 2 . Pearson correlation between psychological variables and hair cortisol content in regular senior high school adolescents (n = 33). SDS = Self-Rating Depression Scale; SAS = Self-Rating Anxiety Scale. possible that trait differences between groups may also contribute to this difference, but if so, the trait effect is specific for anxiety symptoms as there was no change in the relationship between hair cortisol levels and depression symptoms. We suggest that these relationships be reevaluated in clinical populations using hair cortisol level as the primary measure of stress. A notable finding of the present study was that both depression and anxiety symptoms were negatively associated with hair cortisol level in high school students without overt psychiatric illness. Several previous studies have examined the associations between serum, salivary, and hair cortisol levels and symptoms of anxiety and depression. An early study (Colomina et al., 1997) reported that the tendency to internalize problems correlated positively with saliva cortisol level in normally developing adolescents, while Goodyer and colleagues found a positive association between salivary cortisol and major depression in children and adolescents (Goodyer, Herbert, Moor, & Altham, 1991; Goodyer, Herbert, Tamplin, & Altham, 2001; Goodyer, Park, & Herbert, 2001 ). This would suggest that individuals with major depression and anxiety disorders may show abnormal activation/regulation of the HPA axis that results in cortisol hypersecretion. The apparent discrepancy between Goodyer's observations and ours may have arisen because the adolescents in our study were psychiatrically healthy, or alternatively may reflect the limitations of using salivary cortisol levels in the accurate assessment of basal cortisol levels or long-term activity of the HPA axis. Nonetheless, numerous cross-sectional investigations have determined a negative association between depressive or anxiety symptoms and levels of hair cortisol (Faresjö et al., 2013; Gerber et al., 2013; Steudte et al., 2011) or salivary cortisol (De Bellis et al., 1996; Granger et al., 1998; Shirtcliff & Essex, 2008) , in agreement with our findings. Interestingly, one study observed that internalizing symptom severity in 11-year-old schoolchildren was associated not only with lower salivary cortisol levels but also with a flattened diurnal rhythm, suggesting a reduced synchrony between the biological response (cortisol secretion) and extrinsic (social context) cues (Shirtcliff & Essex, 2008) .
Incarcerated adolescents had significantly more depression and anxiety symptoms than high school students (Table 1) , consistent with a previous study from a Chinese juvenile correctional facility (Ma & Zhang, 2005) . Notably, the incarcerated adolescents also had significantly higher hair cortisol levels than senior high school students (Table 1 ). The significantly higher anxiety, depression, and hair cortisol levels may be attributable to chronic stress resulting from incarceration and loss of liberty. Limited access to support from family and friends may also have contributed to higher levels of stress and anxiety (since the family and friend support scores also differed between groups). The prospect of continued incarceration for 3-12 months may also contribute to greater stress, anxiety, and depressive symptoms. Moreover, the incarcerated adolescents may have been exposed to chronic stress associated with adverse environments for a long time before incarceration, such as low socioeconomic status and education degree, and traumatic experiences and crime events in the past (e.g., assault, blackmail, fraud, robbery, and gang violence). The vast majority of cross-sectional studies agree that elevated levels of stress (e.g., due to relocation, physical exercise, earthquake, long-term unemployment, severe chronic pain, or illness) are associated with higher levels of cortisol (Davenport, Tiefenbacher, Lutz, Novak, & Meyer, Note. SAS = Self-Rating Anxiety Scale; SDS = Self-Rating Depression Scale. a Transformation with square root was done for SAS scores. b Group with high school adolescents was coded as 0 and that with incarcerated adolescents as 1. c Education degree at primary school and below was set as 0 and that at high school, including junior and senior high school, as 1.
d Log-transformation was done for hair cortisol levels. * p < .05. ** p < .01. *** p < .001.
2006; Dettenborn et al., 2010; Gidlow, Randall, Gillman, Silk, & Jones, 2016; Herane Vives et al., 2015; Kalra et al., 2007; Luo et al., 2012; Skoluda et al., 2012; Van Uum et al., 2009; Yamada et al., 2007) , which is entirely consistent with our data. However, the finding that hair cortisol level, anxiety symptoms, and depressive symptoms were all greater in incarcerated adolescents (compared to nonincarcerated adolescents) appears to contradict the negative association between depression/anxiety symptoms and hair cortisol level observed in the high school group. One possible explanation is that there are differences in the temporal associations of cortisol level with stress and anxiety/depressive symptoms. For example, although low cortisol levels and a flattened diurnal variation were associated with a greater severity of internalizing symptoms (i.e., anxiety or depression) in 11-year-old schoolchildren (cross-sectional observations), a longitudinal study of the same population revealed that high cortisol levels at 11 years of age were associated with greater symptom severity 2 years later after transition to a new school (Shirtcliff & Essex, 2008) . Similarly, higher cortisol levels have been reported to be associated with greater internalizing behavior 18 months later (Smider et al., 2002) . Thus, it may be that chronic stress increases cortisol levels in the short term, but that this may have consequences later in life with regard to the development of anxiety and/or depressive symptoms that are associated with additional changes in HPA axis function (i.e., a reduction in cortisol level and/or its diurnal variation). However, since other factors are also associated with cortisol levels, including externalizing symptoms and physical exercise, it is also possible that differences between groups in these other factors may have contributed to the differences in hair cortisol levels. These possibilities merit further investigation. Anxiety was significantly and negatively correlated with hair cortisol level among the high school students, but the correlation was not significant among the incarcerated adolescents. While speculative, this difference may arise from (1) the differential sensitivities of trait and state depressive, anxiety, and cortisol responses to chronic stress; (2) the temporal characteristics of symptom development and remission; and/or (3) greater individual variability in anxiety responses. Trait anxiety is negatively associated with plasma and salivary cortisol levels among healthy subjects under both basal and stress conditions (Duncko et al., 2006; Jezova, Makatsori, Duncko, Moncek, & Jakubek, 2004) . Anxiety is also negatively associated with hair cortisol level in generalized anxiety disorder with a high trait anxiety component (Steudte et al., 2011) . These results imply that the association between trait anxiety and cortisol level may be stable and resistant to environmental changes. Alternatively, the state component of anxiety may be affected by persistent environmental factors, such as chronic stress due to incarceration. In other words, the stress-related anxiety symptoms of the incarcerated adolescents may consist of an unchanged or slightly increased trait component and a greater but highly variable state component cortisol increase compared to the high school students. These stress-sensitive responses may also abate at different rates after the onset of chronic stress (Gao et al., 2014) , leading to further interindividual variance within the incarcerated group. In addition, stress-elicited anxiety symptoms may decrease more rapidly than stress-induced hair cortisol level, resulting in elevated cortisol level even after the chronic stressor is removed (Miller, Chen, & Zhou, 2007) . This time lag in the impact of chronic stress between anxiety and the HPA response (i.e., hair cortisol secretion and its negative feedback regulation) may further mask an association between anxiety and hair cortisol under high chronic stress. In contrast, anxiety symptoms among school adolescents may consist of a weaker state component, thus conferring a more stable and stronger association with basal hair cortisol level.
It is still unclear why the association between depression and hair cortisol level differed from that between anxiety and hair cortisol level in incarcerated adolescents. Perhaps there is lower interindividual variability in the development and remission of state-and trait-dependent depressive symptoms. Additional studies are needed to account for differences in state-and trait-dependent anxiety, depression, and cortisol responses between individuals under normal and chronic stress.
This pilot study has several limitations. First, we did not consider the influence of externalizing problem behaviors (e.g., aggression), which can influence HPA activity (Shirtcliff & Essex, 2008) . Second, the sample size was small, which may have limited the power of the study to detect real associations or differences between groups. Third, our study used a cross-sectional design and enrolled only non-clinical male participants; thus, the generalizability of our findings remains to be established, and it cannot be assumed that similar results would have been obtained in a study of female adolescents. A longitudinal design with larger samples will be helpful for understanding the relationship between stress, psychopathology, and hair cortisol production.
In summary, incarcerated adolescents showed significantly more depression and anxiety symptoms, and higher hair cortisol levels than regular senior high school students, consistent with chronic stress due to confinement and adverse life experiences prior to incarceration. Non-clinical depressive symptoms were negatively associated with hair cortisol under both normal and chronic stress environments (i.e., in both high school students and juveniles in detention). A similar association was found for anxiety symptoms in high school students experiencing typical levels of stress, but not for anxiety symptoms of incarcerated adolescents (under chronic stress). Furthermore, hair cortisol could predict depression symptoms among all adolescents, but could not predict anxiety symptoms. This study concluded that hair cortisol showed negative association with depression symptoms and no association with anxiety symptoms among all adolescents. It inferred that the anxiety-cortisol association, but not the depression-cortisol association, might be susceptible to high chronic stress.
Note
1
The Symptom Check List-90 is a brief self-report psychometric instrument (Derogatis & Melisaratos, 1983) consisting of 90 items scored from 0 (never) to 4 (very severe), which assess nine primary symptom dimensions (somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, psychoticism, and additional items) and three global distress indices (global wellness index, hardiness, and symptom free).
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